Bone marrow mesenchymal stem cells: agents of immunomodulation and neuroprotection.
Mesenchymal stromal cells (MSC) are part of the bone marrow stem cells repertoire which also includes the main stem cells population of the bone marrow, the hematopoietic stem cells. The main role of MSCs is to support hematopoiesis but they can also give rise to cells of the mesodermal layers. Recently, significant interactions between MSCs and cells from the immune system have been demonstrated: MSCs were found to downregulate T and B lymphocytes, natural killer cells (NK) and antigen presenting cells through various mechanisms, including cell-to cell interaction and soluble factor production. Besides the immunomodulatory effects, MSCs were shown to possess additional stem cells features, such as the self-renewal potential and multipotency. Their debatable transdifferentiation potential to cells of the endo- and exo-dermal layer, including cells of the CNS, may explain in part their reported neuroprotective effects. Studies in vitro and in vivo (in cells cultures and in animal models) have indicated neuroprotective effects. MSCs are believed to promote functional recovery following CNS injury or inflammation, by producing trophic factors that may facilitate the mobilization of endogenous neural stem cells and promote the regeneration or the survival of the affected neurons. These immunomodulatory and neuroprotective features could make MSCs potential candidates for future therapeutic modalities in immune-mediated and neurodegenerative diseases.